Combined immunofluorescence, RNA fluorescent in situ hybridization, and DNA fluorescent in situ hybridization to study chromatin changes, transcriptional activity, nuclear organization, and X-chromosome inactivation.
Epigenetic mechanisms lead to the stable regulation of gene expression without alteration of DNA and trigger initiation and/or maintenance of cell-type-specific transcriptional profiles. Indeed, modulation of chromatin structure and the global 3D organization of the genome and nuclear architecture participate in the precise control of transcription. Thus, dissection of these epigenetic mechanisms is essential for our understanding of gene regulation. In this chapter, we describe challenging combinations of immunofluorescence, and RNA and DNA fluorescent in situ hybridization and their application to our studies of a remarkable example of epigenetic control of gene expression in female mammals, the process of X chromosome inactivation.